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propose a suitable e-learning system to consider it as a specific area of study through a comparative study of the most well-known e-learning systems. It is an important to make a comparison study between VLE products to select the suitable one and test it with our approach and also explore their strengths and limitations. This comparative study is in two phases. The first phase is based on the features and capabilities of VLE tools, and the second is based on the technical aspects of the systems of VLEs.
Comparative study based on features and capabilities of VLE tools
VLEs have many features and capabilities such as forums, content management, quizzes with different kinds of questions, and a number of activity modules. Moodle has an additional number of contributed modules, including SCORM WebQuest and the Document Management System (Martin, et al., 2004) . In this section, we have selected 10 VLE products, including Moodle, to make comparisons between them, and our first comparison is based on the features and capabilities of VLE tools. I am very thankful to the EduTools website (EduTools, 2006) , which lists more than 80 VLE products and has performed a comparison of 42 VLE features and capabilities, as in Table 2 . Our comparison focuses on two kinds of products. The first is commercial e-learning systems and comprises Desire2Learn 8.1, ANGEL Learning Management Suite (7.1), TeleTOP Virtual Learning Environment, The Blackboard Learning System (V7) and Scholar360. The second is OSS and comprises LON-CAPA, Sakai 2.3, dotLRN/OpenACS, ATutor 1.5.4 and Moodle 1.8. The comparison has two answers, Y or N. Y means the product has the feature and N means the product does not. Table 4 .3 displays information about the ten VLE software packages used in the first comparison. VLE Tools are criteriabased products that enable developers to evaluate and select the best VLE product. No single VLE product can possibly meet all these criteria and may not be the best for interface, technical, functional, or cost reasons. These criteria are described below in Table 2 (Dougiamas, 2011 and . Table 1 . General Information about the Selected Products.
No
VLEs as an e-learning system have many features and capabilities. For simplicity, we have divided these features and capabilities into three phases, which are Learner Tools, Support Tools and Technical Tools, as in Table 4 .4. Chapter 3 "Virtual Learning Environments As Elearning Systems" has more details about these tools. Table 2 lists the features and capabilities of VLE tools that we have used in our comparison in this chapter. Features  16  16  16  16  16  16  16  16  16  16  Total Available Features  11  15  15  14  14  15  11  12  12  15  Total Missing Features  5  1  1  2  2  1  5  4  4  1   Table 3 . The Comparison between Selected VLE Products based on Support Tools.
Learner Tools

Communication Tools
TeleTOP Virtual Learning Environment and The Blackboard Learning System (V.7). This means that Moodle and the other remaining products are strong on Support Tools. The Support Tools in Table 4 have many features and capabilities, and to understand what they mean, please visit the EduTools. We have also listed them in Table 2 .
Technical specifications tools
These tools contain two kinds of tools: Hardware/Software Tools and Pricing/Licensing; all kinds of Technical Specifications Tools have some features and capabilities, as in Table 5 . The costs feature is different from other features because if the product has no cost, it means that product has an advantage and we will calculate it as Yes (Y). For example, in Total Features  16  16  16  16  16  16  16  16  16  16   Total Available Features  16  16  16  15  15  16  16  15  16 We use the GraphPad Prism software to analyse, graph and present scientific data of VLE products because it is a powerful combination of basic biostatistics, curve fitting and scientific graphing in one comprehensive program. More than one hundred scientists in over one hundred countries rely on Prism to analyse, graph and present their scientific data.
Course Delivery Tools
 Test Types Y Y Y Y Y Y Y Y Y Y  Automated Testing Management Y Y Y Y Y Y Y Y Y Y  Automated Testing Support Y Y Y Y Y Y Y Y Y Y  Course Management Y Y Y Y Y Y Y Y Y Y  Online Grading Tools Y Y Y Y Y Y Y Y Y Y  Student Tracking Y Y Y Y Y Y Y N Y Y
Content Development Tools
 Accessibility Compliance Y Y Y N Y Y Y Y Y Y  Content Sharing/Reuse Y Y Y Y N Y Y Y Y Y  Course Templates Y Y Y Y Y Y Y Y Y Y  Customized Look and Feel Y Y Y Y Y Y Y Y Y Y  Instructional Design Y Y Y Y Y Y Y Y Y Y  Instructional Standards Compliance Y Y Y Y Y Y Y Y Y YN Y Y N Y Y N Y Y Y Database Requirements Y Y Y N Y Y Y Y Y Y Unix Server Y N N Y Y Y Y Y Y Y Windows Server N Y Y Y Y Y Y Y Y Y 3.2. Pricing/Licensing Tools Company Profile N Y Y N Y Y N Y Y N Costs N Y Y Y Y N N Y N Y Open Source Y N N N N Y Y N Y Y Optional Extras N Y Y Y Y N N Y Y Y Total
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Since 1984, created by scientists for scientists, Prism's intuitive programs have provided researchers worldwide with the tools they need to simplify data analysis, statistics and graphing (Jolla, 2008) . Figure 1 shows the comparison between the ten products of VLE systems. The total features are 40 but no product has reached this number. In Figure 1 , P1, P2 etc mean the VLE product as mentioned in Table 4 .8 above respectively. As in Figure 1 , the best VLE product is P10 (Moodle 1.8), which has 38 out of 40 features and capabilities, and the weakest is P1 (LON-CAPA), which has 30 out of the 40. P10 (Moodle) has 38 out of the 40 features and capabilities and is the number 1 out of the 10 VLE products. It is number 1 out of the OSS products, which itself has missed just 2 out of the 40 features and capabilities .
Comparison based on focusing on the technical aspects of the VLE systems
In this session, the comparison between the systems is based on technical categories. All VLE systems will be compared with the Moodle system as part of our study. As in our literature review, we have selected three studies focusing on this kind of comparison.
First study
As in (Wharekura-tini, et al., 2004) Moodle has limitations, notably it lacks SCORM support, and its roles and permissions system is limited. However, these limitations can be fixed, and are part of the project roadmap in Moodle site. Table 7 . Comparison based on focusing on the technical aspects of the VLE systems.
ILIAS, while promising, has a complex architecture with tight coupling that is hard to work with and debug. The code is new, and lacks maturity. The developer community of ILIAS is small outside the core team. Nevertheless, some features in ILIAS deserve to be reviewed before opting for Moodle.
Moodle has a good architecture, implementation, inter-operability, and internationalization, and also has the strength of the community. It is free and its accessibility is average. On the other hand, it has limitations, as mentioned above. Table 8 shows the comparison between 4 products of VLE systems. The comparison is based on categories as (Graf, and List, 2005) determined. This study has proved that Moodle outperforms all other systems and scored 4.467 out of 5. In contrast, Boddington gained the lowest score, at 2.439. Moodle has nearly the maximum score because it has many of the features expected from an elearning platform, including forums, resources, quizzes with different kinds of questions, and a number of activity modules. Furthermore, Moodle is very beneficial for language teaching and learning because the interactive tools, such as wiki, discussion forums, and quizzes, can be selectively employed to meet the objectives of the course and to motivate students.
Second study
Product Category
Third study
In (Alvarez, 2008 ) the study reports that the result of the evaluation shows that Moodle has the best rating in the adaptation category; it can be seen in Table 9 Table 9 . Results of the Adaptation Category.
Moodle has gained the best results, especially in the specific adaptation evaluation as in Table 9 . It supports an adaptive feature called "lesson" where learners can be routed automatically through pages depending on the answer to a question after each page. Furthermore, the extensibility is supported v e r y w e l l b y a d o c u m e n t e d A P I , d e t a i l e d guidelines, and templates for programming. In addition personalization and adaptability features are present in Moodle (Alvarez, 2008) .
Fourth study
In (Cole, 2005) , the study reports the percentage of universities that are developing or using e-learning frameworks. The result of e-learning survey conducted the use of web-based learning management systems for higher education. This study discussed with some members of the scientific community on this field in the Department of Computer Science at the University of Oviedo.
As we can see in Figure 2 , Moodle is the best product that has 34.55% and the second product is WebCT/Blackboard that has 27.27%. The weakest product is Sakai and dotLRN that have same percentage 10.91%. 
Moodle as a selected platform
According to the comparison study above, we have chosen Moodle as the suitable platform for this project. In this section, we will present the literature on Moodle including its architecture, benefits and limitations and tools, as well as we will mention more reasons for choosing this platform. Moodle is the most user-friendly and flexible free open-source courseware products available all over the world. Moodle is a VLE that lets teachers provide and share documents, assignments, quizzes, forums, chats, etc. with students in an easy-to-learn and user-friendly interface (Dougiamas, 2011; Cole, 2005 and Wharekura-tini, 2004) . Moodle is CMS designed to help educators who want to create quality online courses. It has excellent documentation, strong support for security and administration, and is evolving towards Information Management System/Shareable Content Object Reference Model (IMS/SCORM) standards (Zenha-Rela, et al., 2006 and Cole, 2005) . Moodle has a strong development and large user community and users can download and use it on any computer they have at hand (Berry, 2005; Brandl, 2005 and .
The definition of Moodle
An important feature of the Moodle is the Moodle.org web site, which provides a central point for information, discussion and collaboration among Moodle users, who include system administrators, teachers, researchers, instructional designers and of course, developers. Like Moodle, this site is always evolving to suit the needs of the community.
Moodle is now used not only in universities, but also in high schools, primary schools, non-profit organizations, private companies, and by independent teachers and even home-schooling parents. A growing number of people from around the world are contributing to Moodle in different ways (Dougiamas, 2011; Yuuichi et al., 2006, and Dougiamas, 2004) . Moodle is based on Social Constructionist Pedagogy (SCP), which is a learner-oriented philosophy and most VLE modules are based on it. They are largely concerned with how course contents are delivered, in which students are involved in constructing their own knowledge (Graf, et al., 2005 and Cole, 2005) . The learner-oriented philosophy of learning is that learners actively construct new knowledge by tinkering and experimenting, and they learn even more by explaining what they have learned to others and by adopting a more subjective stance to the knowledge being created. These ideas run parallel to the way opensource development works, in which the developers also are often users, everyone is free to tinker with the software and code is re-constructed or adapted, peer-reviewed and refined by the means of open discussion (Berry, 2005 and Chavan, et al., 2004) .
The history of Moodle
Moodle was created by Martin Dougiamas while working on a postgraduate degree at the Curtin University of Technology in Australia. In 2002, he was a Webmaster of a university and a system administrator of WebCT installation. He started to develop Moodle to solve some problems with WebCT. The original version was targeted for small classes and a case study, but steadily many features were added by developers and other contributors from all over the world (Martin, et al., 2004; Dougiamas, 2004 and Koh, 2006 , 2008 and Massy, 2004) . 1. Moodle is OSS, which means users are free to download it, use it, modify it and even distribute it under the terms of GNU; 2. Moodle is CMS & VLE, and lets teachers provide and share documents, graded assignments, quizzes, discussion forums, etc. with their students in an easy-to-learn manner and to create quality online courses; 3. Moodle can be used on almost all servers that can use PHP; 4. The key to Moodle is that has been developed with both pedagogy and technology in mind. One of the main advantages of Moodle over other systems is a strong grounding in social constructionist pedagogy with good educational tools; 5. It works well with languages and is currently being used in 86 languages in 112 countries; 6. Users can download and use Moodle on any computer they have at hand; 7. It has excellent documentation, and strong support for security and administration and easy to upgrade from one version to the next; 8. It has many user-friendly features such as easy installation, customization of options and settings, good support/help and good educational tools; 9. It demonstrates the use of OSS in creating a high quality e-learning environment that incorporates many other subjects; 10. Moodle is the LMS most often recommended of all the OSS packages , as well as being the most popular; 11. University which has integrated two OSS learning environments, Bodington VLE and Moodle although they are slightly different to each other.
The limitations of Moodle
Moodle's low cost, flexibility and ease of use helps bring LMS technology within the reach of those with limited technical and financial resources. Moodle is a fine example of how and why open source works (Williams et al., 2006) . On the other hand, Moodle has some disadvantages and we will mention some of them, as follows: 1. OSS is only for IT experts and is too difficult for normal users to install and use; more than 66% users of Moodle have identified themselves as teachers, on-line learning researchers or educational administrators (Chavan, et al., 2004 , Koh, 2006 ; 2. Lack of simple-to-obtain support. The forum has a great deal of information, but nearly all forums are in the English language (Chavan, and Pavri, 2004) ; 3. It requires that someone on staff takes responsibility for making it work, you cannot just telephone Moodle technical support; 4. Although good with languages, some developments may be needed for vigorous handling of MathML and enhanced tracking features. Still, this program receives a high recommendation (Wharekura-tini, et al., 2004 , Koh, 2006 ; 5. The Moodle website states that the steps required for getting Moodle up and running on a web server are very simple, but in practise this is not the case. There have been many problems that we have had to overcome, which required a technical understanding of the underlying technology and the way it all hangs together (Shearer, 2003) ;
The architecture of Moodle
The strength of Moodle is its simple, but solid design and architecture developed by Martin Dougiamas. The architecture of Moodle sets an excellent foundation, following good practices of low coupling and high cohesion, which the other LMSs fail to achieve. This yields a system that is simple, flexible and effective and easily accessible to developers (Dougiamas, 2011) . Figure 3 illustrates the architecture of the Moodle site and its components.
www.intechopen.com Moodle is a huge VLE software and it is difficult to focus on all parts in this chapter. Therefore, we will focus on the most important components, as in Figure 4 .1 above, and these components are:
People
The different kinds of users in any VLE platform and especially in Moodle are described in Table 10 . These users need especial authorization depending on their level in Moodle, as in Figure 4 . For example, an administrator has the full permission to do anything in the Moodle site and can control users and courses. The authorization for users in Moodle is divided into six levels, as in Figure 4 . Every user has some level of permission that Moodle permits, and Figure 4 displays this permission in percentage terms. Administrator has 100% and can do anything in the site. In contrast, Guest has just 10%, such as looking at available courses and sharing in general forums. This school has many categories, each with many courses, as in Figure 9 . By assigning a role to a user in a context, users are granted the permissions contained in that role for the current context and all lower contexts (site/system, course categories, courses and blocks and activities). For example, if an administrator grants a student a role in a course, that student will have permission to access that course and all blocks and activities inside it. Their actual permissions may depend on other roles and overrides that have been previously defined. Figure 5 shows the assigned roles of one course in Ajlan's High School, which has 7 kinds of users.
Administrator (100%)
Course creator (75%)
Teacher ( 
Administration
Administration has many tools related to course, as in Figure 6 . An administrator can control the course through the administration tools but can only control these tools by the permission granted, as in Figure 6 . In our example, all these tools appear for the administrator in the administration site in Ajlan's High School, as in Figure 6 . 
4
Groups
The group mode can be defined at two levels: course level and activity level, and each can be sub-divided into three: no groups, separate groups and visible groups.
5
Backup To save and backup data in user's computer 6 Restore This allows users to restore files to a course.
7
Import
To upload files that have been saved in a computer with the export feature.
8
Reset This tool allows users to empty a course of user data, while retaining the activities and other settings.
9
Reports These are available for each participant and they show their activities in the current course. Teachers always have access to these reports, using the button visible on each persons's profile page. Student access to their own reports is controlled by the teacher via a course setting 10 Questions Questions five types multiple choice, short answer, true/false, matching and numerical. These questions have an option that is activated by clicking on the checkbox.
11
Scales Teachers can create new custom scales to be used in a course for any grading activities.
12
Files To upload files 13 Grades Many of the activities allow grades to be set. By default, the results of all grades within the course can be seen in the Grades page, available from the main course page.
14
Unenrol me from 1101
This means take a user out of course. 
Activities
Moodle contains a wide range of activity modules, which are activity modules, resource types, and open source and they can be used to build up any type of course. All these activities are under course in the Moodle architecture, as in Figure 3. 
Category
This tool enables administrators and teachers to arrange their courses in levels of categories, as in Ajlan's High School in Figure 7 . The main category is ‫اابتدائية'‬ ‫'المرحلة‬ and then the subcategory is ‫ابتدائي'‬ ‫ااول‬ ‫,'الصف‬ which has 7 courses. It is possible to make more than one main category and more than one sub-category. 
Main screen
This screen is the main page of the Moodle site, and the administrator can control this page by the Front Page button. This screen has choices that the administrator can offer Moodle's users; options such as site administration, categories, courses, calendar and upcoming events, as well as the option to write an introduction.
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Language
Moodle is an excellent VLE platform for languages; it is being used in over 86 languages in 112 countries around the world. An administrator can control the language by using the Language Button as in the left top in Figure 9 . This button has three options: Language Settings, Language Editing and Language Packs. Users can choose the language that best suits their needs by using the selection bottom as in the right top in Figure 9 .
Web services
Web services are a new technology and they have made important contributions to knowledge, especially to the e-business field. Therefore, it is important to use this technology in non-profit organizations such as e-learning. Ajlan has succeeded in using Web services together with VLE platforms, by using Moodle as a case study .
Virtual learning environment tools of Moodle
VLEs enable teachers to build resources fast and without the need to develop technical skills. VLE tools are criteria-based, and they enable developers to evaluate and select the www.intechopen.com most suitable VLE product. No single product can possibly meet all these criteria, and the most suitable within a specific context may not be perfect for interface, technical, functional, or cost reasons. Table 2 describes the tools and features in any VLE product (Britain, et al., 1999; Cheng, et al., 1998; Dougiamas, et al., 2002 and Perrie, 2003) : This section presents the main tools of Moodle, which are activity modules and resource types. The manage activities page enables the administrator to manage Moodle's Tools for the entire site. This includes standard modules and contributed modules that have been added by the site administrator.
Activity modules
Moodle contains a wide range of activity modules that can be used to build up any type of course. They provide a central point for information, discussion and collaboration among Moodle users. The current activates as in version 1.8 are as follows (Dougiamas, 2011) :
The assignment module enables a teacher to allow students to upload and prepare any digital content for grading.
Chats
It allows participants to have a real-time synchronous discussion via the web. This is a useful way to get a different understanding of each other and the topic being.
Choices
These enable teachers to ask questions, and they specify a choice of multiple responses. This module allows the teacher to design and set quiz tests, consisting of multiple choices, true/false and short answer questions.
10 Resources These contain information that the teacher wants to bring into the course. Table 12 . Activity Modules in Moodle Product.
Resource types
Moodle, as any VLE system, supports a range of different resource types that allow users to insert almost any kind of web content into courses, and these resources are under course (Dougiamas, 2011) . The highest number of sites using Moodle is in the United States (US), where there are more than 9530sites. In Spain, Brazil and the United Kingdom, there are more than 4800, 3751 and 3331 sites respectively that have installed and are using Moodle. In contrast, in Lebanon there are only 29 sites using Moodle. Figure 10 illustrates Moodle on a map of the world. We can see from this map that Moodle is concentrated in Europe and the US. 
Discussion
This chapter is aimed at taking the right decision when choosing a suitable VLE platform to meet the requirements of Qassim University. This is a large university and needs a strong VLE that meets all its needs. This is an initial study to aid Qassim University in that search for the best VLE system. It has focused on a comparison between Moodle and other VLE systems, and is based on two kinds of comparison. The first phase is based on the features and capabilities of VLE, and the second is based on the technical aspects of the VLE tools. The first study compared Moodle with nine VLE platforms based on features and capabilities of VLE tools, as in Section 2.1. This study has proved that the best platforms are Moodle and Sakai, which have missed just two out of forty features. The weakest product is Claroline 1.6, which missed 8 out of 40 features. Desire2Learn and ANGEL Learning Management Suite have taken the number two spot equally as they both missed three features. Blackboard Learning System and OLAT are number four equally as they both missed five features and capabilities. The second study compared Moodle with other VLE platforms based on the technical aspects of VLEs, as in Section 2.2 In general, this study has strongly recommended choosing Moodle as the optimal VLE platform for Qassim University. The first and second studies have proved that Moodle has the best results. In addition, it has the advantages mentioned in Section 2.1, and we therefore strongly recommend Moodle as the best choice for higher education generally, and for Qassim University in particular.
Conclusion
Moodle is a kind of VLE and it is now widely used all over the world by schools, institutes, universities, companies, independent educators, and home schooling parents. It has great potential for creating a successful e-learning experience by providing an abundance of excellent tools that can be used to enhance conventional classroom instruction in any VLE system. Moodle can scale from a single-teacher site to a more than 50-thousand-student University. This chapter has made a comparative study between Moodle and other VLE systems, and this was based on two kinds of comparison. The first phase was based on the features and capabilities of VLE tools, and the second one was based on the technical aspects of VLE systems. From this study, we aimed to discover the best and most suitable choice of VLE systems that would meet the requirements of Qassim University. In this, our initial assessment, we have succeeded in finding that optimal VLE platform, and it is Moodle. This chapter has presented the work that has been done to date. The future work is to work hard within Moodle and to test it with a sample by using departments in some colleges at Qassim University in order to discover all possible problems that could occur when using it.
Initially, there will be a survey for obtaining information directly from different sources, including participants who are in a position to provide such information. Many variables will be considered at this point and the study will attempt to identify the relationships among such variables.
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